
           ALS Paragon 
 

 
Gamma Spectroscopy 

Case Narrative 
 

Los Alamos National Laboratory SMO 
Rock -- 09-476 

Work Order Number:  0812153 
 
1. This report consists of analytical results and supporting documentation for one solid sample received 

by ALS Paragon on 12/16/08.  This sample consists of a small rock.  
 
2. This sample was prepared according to procedure SOP739R9.  Modifications were made to the 

method as described on QASS 365782. 
 
3. The sample was analyzed for the presence of gamma emitting radionuclides according to procedure 

SOP713R10.  The analysis was completed on 12/31/08. 
 
4. The analysis results for this sample are reported on an “As Received” basis in units of pCi/gram.  This 

sample is a digestate.       
 
5. Sample volume was insufficient to allow preparation of a duplicate.  A duplicate analysis of sample 

0812153-1 was performed in lieu of a prepared duplicate. 
 
6. Duplicate analysis results above the DER warning limit of 1.42 have been flagged as “W” for 

Warning.   
 
7. Activity concentrations above the calculated MDC are reported in some instances where minimum 

nuclide identification criteria are not met.  Such tentative identifications result when the software 
attempts to calculate net activity concentrations for analytes where either one or both of the following 
criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified above the critical level, 
or the minimum library peak abundance must be attained.  Nuclides not meeting these requirements 
have been flagged with a “TI” qualifier.    

 
8. ALS Paragon has found there to be a significant low bias to 214Pb and 214Bi results when using a 

mixed nuclide gamma source for efficiency calibrations.  The magnitude of this bias has been 
determined to be approximately 32% for 214Bi, and 23% for 214Pb.  Therefore, any reported results for 
214Pb and 214Bi are flagged with a “J” qualifier, indicating the activity values to be an estimated value.  
Results are reported without further qualification. 
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Paragon OrderNum: 0812153
Client Name: Los Alamos National Laboratory SMO

Client Project Name: Rock
Client Project Number: 09-476

Client PO Number: 33204-001-06 F3

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS Paragon

0812153-1CAPU-09-1656 SOLID 09-Dec-08

Page 1 of 1
Tuesday, January 27, 2009Date Printed:LIMS Version:  6.237A

ALS Paragon
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SAMPLE  RESULTS  
SUMMARY 
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Due to the nature of gamma spectroscopy data, a 
summary report is not provided. 

 
 

Please refer to the individual sample results in 
Section 4. 
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
FANP.LIB

Final Aliquot: 1.62 g

Library:
Count Time: 1000 minutes

Lab Name:

Client Name: Los Alamos National Laboratory SMO
ClientProject ID: Rock 09-476

Work Order Number: 0812153

Lab ID: GS081229-1MB

Date Analyzed: 30-Dec-08

Date Collected: 29-Dec-08

Sample Matrix: SOLID

Date Prepared: 29-Dec-08

Prep Batch: GS081229-1

Run ID: GS081229-1A
QCBatchID: GS081229-1-1 Result Units: pCi/g

File Name:081787d07

Target Nuclide Lab QualifierResult +/- s TPU1 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Ac-22814331-83-0 U18.44.9 +/- 5.6

Ag-110m14391-76-5 U2.63-0.32 +/- 0.77

Al-2614682-66-7 U4.10.9 +/- 1.2

Am-24114596-10-2 U15.97.1 +/- 4.9

Be-713966-02-4 U21.0-1.7 +/- 6.2

Bi-21214913-49-6 U4022 +/- 12

Bi-21414733-03-0 J,TI5.87.9 +/- 1.9

Ce-13913982-30-4 U1.65-0.45 +/- 0.49

Ce-14414762-78-8 U11.22.7 +/- 3.4

Co-5614093-03-9 U5.01.0 +/- 1.5

Co-5713981-50-5 U1.490.17 +/- 0.45

Co-5813981-38-9 U2.74-1.52 +/- 0.78

Co-6010198-40-0 U3.41-0.56 +/- 0.98

Cr-5114392-02-0 U18.6-1.5 +/- 5.5

Cs-13413967-70-9 U3.06-2.18 +/- 0.89

Data Package ID: GSS0812153-1

Page 1 of 3Tuesday, January 27, 2009Date Printed:
LIMS Version:  6.237A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
FANP.LIB

Final Aliquot: 1.62 g

Library:
Count Time: 1000 minutes

Lab Name:

Client Name: Los Alamos National Laboratory SMO
ClientProject ID: Rock 09-476

Work Order Number: 0812153

Lab ID: GS081229-1MB

Date Analyzed: 30-Dec-08

Date Collected: 29-Dec-08

Sample Matrix: SOLID

Date Prepared: 29-Dec-08

Prep Batch: GS081229-1

Run ID: GS081229-1A
QCBatchID: GS081229-1-1 Result Units: pCi/g

File Name:081787d07

Target Nuclide Lab QualifierResult +/- s TPU1 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Cs-13710045-97-3 U,M2.93-0.96 +/- 0.85 0.12

Eu-15214683-23-9 U18.2-1.8 +/- 5.3

Eu-15415585-10-1 U16.60.4 +/- 4.9

Eu-15514391-16-3 U4.12.9 +/- 1.3

Fe-5914596-12-4 U5.52.5 +/- 1.7

I-13110043-66-0 U2.48-0.17 +/- 0.74

K-4013966-00-2 U7662 +/- 24

Mn-5413966-31-9 U2.99-0.23 +/- 0.88

Na-2213966-32-0 U3.29-0.21 +/- 0.96

Nb-9414681-63-1 U3.18-0.43 +/- 0.93

Nb-9513967-76-5 U2.630.15 +/- 0.78

Pa-234m15100-28-4 U490280 +/- 150

Pb-21215092-94-1 U6.90.3 +/- 2.1

Pb-21415067-28-4 U,J10.7-4.0 +/- 3.2

Ru-10613967-48-1 U27.3-19.3 +/- 7.8

Data Package ID: GSS0812153-1

Page 2 of 3Tuesday, January 27, 2009Date Printed:
LIMS Version:  6.237A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results

PAI 713 Rev 10Method Blank Results

Prep SOP: PAI 739 Rev 9
FANP.LIB

Final Aliquot: 1.62 g

Library:
Count Time: 1000 minutes

Lab Name:

Client Name: Los Alamos National Laboratory SMO
ClientProject ID: Rock 09-476

Work Order Number: 0812153

Lab ID: GS081229-1MB

Date Analyzed: 30-Dec-08

Date Collected: 29-Dec-08

Sample Matrix: SOLID

Date Prepared: 29-Dec-08

Prep Batch: GS081229-1

Run ID: GS081229-1A
QCBatchID: GS081229-1-1 Result Units: pCi/g

File Name:081787d07

Target Nuclide Lab QualifierResult +/- s TPU1 MDC

PAI 713 Rev 10

CASNO Requested
 MDC

ALS Paragon

Sb-12414683-10-4 U3.05-1.65 +/- 0.89

Sb-12514234-35-6 U6.32.3 +/- 1.8

Sc-4613967-63-0 U2.780.07 +/- 0.82

Th-22715623-47-9 U20.84.4 +/- 6.3

Th-23415065-10-8 U8122 +/- 23

Tl-20814913-50-9 U2.922.68 +/- 0.92

U-23515117-96-1 TI11.211.7 +/- 3.6

Zn-6513982-39-3 U6.52.2 +/- 2.0

Data Package ID: GSS0812153-1

Page 3 of 3Tuesday, January 27, 2009Date Printed:
LIMS Version:  6.237A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 9

ANALYTICAL

Final Aliquot: 1000 ml

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Los Alamos National Laboratory SMO
ClientProject ID: Rock 09-476

Work Order Number: 0812153

Lab ID: GS081229-1LCS

Date Analyzed: 31-Dec-08

Date Collected: 29-Dec-08

Sample Matrix: SOLID

Date Prepared: 29-Dec-08

Prep Batch: GS081229-1

Run ID: GS081229-1A
QCBatchID: GS081229-1-1 Result Units: pCi/g

File Name:081790d07

ALS Paragon

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU1

MDC % RecCASNO

Am-241 100.4 5.9 1.5 P99.2 101 85 - 115+/-14596-10-2

Co-60 46.4 2.7 0.2 P46.2 100 85 - 115+/-10198-40-0

Cs-137 40.1 2.4 0.3 P,M337.6 107 85 - 115+/-10045-97-3

Data Package ID: GSS0812153-1

Page 1 of 1Tuesday, January 27, 2009Date Printed:
LIMS Version:  6.237A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)LT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC or less than the associated TPU
.

Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits. TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
         activity is greater than the reported MDC.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

FANP.LIB

Final Aliquot: 1.62 g

Library: Count Time: 1000 minutes

Lab Name:

Client Name: Los Alamos National Laboratory SMO
ClientProject ID: Rock 09-476

Work Order Number: 0812153

Field ID: CAPU-09-1656

Lab ID: 0812153-1DUP

Date Analyzed: 31-Dec-08

Date Collected: 09-Dec-08

Sample Matrix: SOLID

 Report Basis:As Received
Date Prepared: 29-Dec-08

Prep Batch: GS081229-1

Run ID: GS081229-1A
QCBatchID: GS081229-1-1

Result Units: pCi/g
File Name:081791d07

Prep Basis: As Received
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU1 Result +/- s TPU1

CASNO

Ac-228 0.45 2.13 U14331-83-0 4.0 +/- 5.59.8 +/- 3.5

Ag-110m 0.19 2.13 U14391-76-5 0.4 +/- 1.21.1 +/- 1.4

Al-26 0.49 2.13 U14682-66-7 1.0 +/- 1.2-0.5 +/- 1.0

Am-241 0.23 2.13 U14596-10-2 7.7 +/- 5.112.4 +/- 8.8

Be-7 0.02 2.13 U13966-02-4 8.9 +/- 8.69.4 +/- 8.3

Bi-212 0.07 2.13 U14913-49-6 15 +/- 1317 +/- 12

Bi-214 0.73 2.13 U,J14733-03-0 9.0 +/- 3.41.2 +/- 4.2

Ce-139 0.27 2.13 U13982-30-4 0.36 +/- 0.57-0.11 +/- 0.67

Ce-144 0.10 2.13 U14762-78-8 4.5 +/- 3.75.6 +/- 4.5

Co-56 0.89 2.13 U14093-03-9 1.3 +/- 1.95.9 +/- 1.7

Co-57 0.23 2.13 U13981-50-5 0.11 +/- 0.500.48 +/- 0.62

Co-58 0.93 2.13 U13981-38-9 0.69 +/- 0.96-1.9 +/- 1.0

Co-60 0.08 2.13 U10198-40-0 -0.9 +/- 1.1-1.13 +/- 0.99

Cr-51 0.34 2.13 U14392-02-0 3.9 +/- 10-6 +/- 11

Cs-134 0.58 2.13 U13967-70-9 -0.4 +/- 1.3-2.26 +/- 0.95

Cs-137 0.02 2.13 M310045-97-3 8.2 +/- 1.28.3 +/- 1.2

Eu-152 0.75 2.13 U14683-23-9 7.1 +/- 4.8-2.9 +/- 4.6

Data Package ID: GSS0812153-1

Page 1 of 3Tuesday, January 27, 2009Date Printed:
LIMS Version:  6.237A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

FANP.LIB

Final Aliquot: 1.62 g

Library: Count Time: 1000 minutes

Lab Name:

Client Name: Los Alamos National Laboratory SMO
ClientProject ID: Rock 09-476

Work Order Number: 0812153

Field ID: CAPU-09-1656

Lab ID: 0812153-1DUP

Date Analyzed: 31-Dec-08

Date Collected: 09-Dec-08

Sample Matrix: SOLID

 Report Basis:As Received
Date Prepared: 29-Dec-08

Prep Batch: GS081229-1

Run ID: GS081229-1A
QCBatchID: GS081229-1-1

Result Units: pCi/g
File Name:081791d07

Prep Basis: As Received
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU1 Result +/- s TPU1

CASNO

Eu-154 0.29 2.13 U15585-10-1 -5.0 +/- 5.3-0.8 +/- 4.9

Eu-155 0.34 2.13 U14391-16-3 -0.7 +/- 2.1-4.2 +/- 4.7

Fe-59 0.25 2.13 U14596-12-4 1.5 +/- 2.53.3 +/- 2.3

I-131 0.06 2.13 U10043-66-0 -2.2 +/- 4.8-1.5 +/- 4.6

K-40 0.46 2.13 U13966-00-2 66 +/- 2331 +/- 30

Mn-54 0.60 2.13 U13966-31-9 -2.29 +/- 0.95-0.71 +/- 0.91

Na-22 0.03 2.13 U13966-32-0 0.2 +/- 1.00.1 +/- 1.0

Nb-94 0.12 2.13 U14681-63-1 -0.18 +/- 0.960.14 +/- 0.92

Nb-95 0.63 2.13 U13967-76-5 1.3 +/- 1.0-0.51 +/- 0.94

Pa-234m 0.64 2.13 U15100-28-4 110 +/- 160-180 +/- 160

Pb-212 0.02 2.13 U15092-94-1 1.8 +/- 2.21.9 +/- 2.3

Pb-214 0.46 2.13 U,J15067-28-4 -0.9 +/- 3.32.5 +/- 1.6

Ru-106 0.12 2.13 U13967-48-1 -1 +/- 11-4.0 +/- 8.5

Sb-124 1.54 2.13 W,TI14683-10-4 5.3 +/- 1.10.4 +/- 1.2

Sb-125 0.38 2.13 U14234-35-6 4.8 +/- 1.72.7 +/- 2.2

Sc-46 0.30 2.13 U13967-63-0 -1.5 +/- 1.0-0.66 +/- 0.98

Th-227 0.16 2.13 U15623-47-9 -2.2 +/- 6.6-4.7 +/- 4.1

Data Package ID: GSS0812153-1

Page 2 of 3Tuesday, January 27, 2009Date Printed:
LIMS Version:  6.237A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 9

FANP.LIB

Final Aliquot: 1.62 g

Library: Count Time: 1000 minutes

Lab Name:

Client Name: Los Alamos National Laboratory SMO
ClientProject ID: Rock 09-476

Work Order Number: 0812153

Field ID: CAPU-09-1656

Lab ID: 0812153-1DUP

Date Analyzed: 31-Dec-08

Date Collected: 09-Dec-08

Sample Matrix: SOLID

 Report Basis:As Received
Date Prepared: 29-Dec-08

Prep Batch: GS081229-1

Run ID: GS081229-1A
QCBatchID: GS081229-1-1

Result Units: pCi/g
File Name:081791d07

Prep Basis: As Received
Moisture(%): NA

ALS Paragon

Analyte          Sample                   Duplicate          DER Control
Limit

Lab 
QualifiersResult +/- s TPU1 Result +/- s TPU1

CASNO

Th-234 0.27 2.13 U15065-10-8 5 +/- 2420 +/- 14

Tl-208 0.66 2.13 U14913-50-9 -0.4 +/- 1.92.40 +/- 0.93

U-235 0.28 2.13 U15117-96-1 0.9 +/- 6.65.3 +/- 4.2

Zn-65 0.39 2.13 U13982-39-3 -0.2 +/- 2.9-3.0 +/- 2.0

Data Package ID: GSS0812153-1

Page 3 of 3Tuesday, January 27, 2009Date Printed:
LIMS Version:  6.237A

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio (see PAI SOP 715)

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

FANP.LIB

Final Aliquot: 1.62 g

Library: Count Time: 1000 minutes

Lab Name:

Client Name: Los Alamos National Laboratory SMO
ClientProject ID: Rock 09-476

Work Order Number: 0812153

Field ID: CAPU-09-1656

Lab ID: 0812153-1

Date Analyzed: 30-Dec-08

Date Collected: 09-Dec-08

Sample Matrix: SOLID

 Report Basis: As Received
Date Prepared: 29-Dec-08

Prep Batch: GS081229-1

Run ID: GS081229-1A
QCBatchID: GS081229-1-1

Result Units: pCi/g
File Name:081979d06

Target Nuclide Lab QualifierResult +/- s TPU1 MDC

Prep Basis: As Received
Moisture(%): NA

Analysis ReqCode:  Low MDA

CASNO Requested
 MDC

ALS Paragon

Ac-228 U10.99.8 +/- 3.514331-83-0

Ag-110m U4.61.1 +/- 1.414391-76-5

Al-26 U3.7-0.5 +/- 1.014682-66-7

Am-241 U29.012.4 +/- 8.814596-10-2

Be-7 U27.59.4 +/- 8.313966-02-4

Bi-212 U3917 +/- 1214913-49-6

Bi-214 U,J13.81.2 +/- 4.214733-03-0

Ce-139 U2.26-0.11 +/- 0.6713982-30-4

Ce-144 U14.95.6 +/- 4.514762-78-8

Co-56 TI5.35.9 +/- 1.714093-03-9

Co-57 U2.060.48 +/- 0.6213981-50-5

Co-58 U3.6-1.9 +/- 1.013981-38-9

Co-60 U3.52-1.13 +/- 0.9910198-40-0

Cr-51 U36-6 +/- 1114392-02-0

Cs-134 U3.29-2.26 +/- 0.9513967-70-9

Data Package ID: I



Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

FANP.LIB

Final Aliquot: 1.62 g

Library: Count Time: 1000 minutes

Lab Name:

Client Name: Los Alamos National Laboratory SMO
ClientProject ID: Rock 09-476

Work Order Number: 0812153

Field ID: CAPU-09-1656

Lab ID: 0812153-1

Date Analyzed: 30-Dec-08

Date Collected: 09-Dec-08

Sample Matrix: SOLID

 Report Basis: As Received
Date Prepared: 29-Dec-08

Prep Batch: GS081229-1

Run ID: GS081229-1A
QCBatchID: GS081229-1-1

Result Units: pCi/g
File Name:081979d06

Target Nuclide Lab QualifierResult +/- s TPU1 MDC

Prep Basis: As Received
Moisture(%): NA

Analysis ReqCode:  Low MDA

CASNO Requested
 MDC

ALS Paragon

Cs-137 M33.08.3 +/- 1.210045-97-3 0.12

Eu-152 U16.2-2.9 +/- 4.614683-23-9

Eu-154 U16.8-0.8 +/- 4.915585-10-1

Eu-155 U15.8-4.2 +/- 4.714391-16-3

Fe-59 U7.73.3 +/- 2.314596-12-4

I-131 U15.6-1.5 +/- 4.610043-66-0

K-40 U9831 +/- 3013966-00-2

Mn-54 U3.16-0.71 +/- 0.9113966-31-9

Na-22 U3.40.1 +/- 1.013966-32-0

Nb-94 U3.100.14 +/- 0.9214681-63-1

Nb-95 U3.26-0.51 +/- 0.9413967-76-5

Pa-234m U550-180 +/- 16015100-28-4

Pb-212 U7.71.9 +/- 2.315092-94-1

Pb-214 U,J5.42.5 +/- 1.615067-28-4

Ru-106 U28.9-4.0 +/- 8.513967-48-1

Data Package ID: GSS0812153-1

Page 2 of 3Tuesday, January 27, 2009Date Printed:
LIMS Version:  6.237A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10
Sample Results

Prep SOP: PAI 739 Rev 9

FANP.LIB

Final Aliquot: 1.62 g

Library: Count Time: 1000 minutes

Lab Name:

Client Name: Los Alamos National Laboratory SMO
ClientProject ID: Rock 09-476

Work Order Number: 0812153

Field ID: CAPU-09-1656

Lab ID: 0812153-1

Date Analyzed: 30-Dec-08

Date Collected: 09-Dec-08

Sample Matrix: SOLID

 Report Basis: As Received
Date Prepared: 29-Dec-08

Prep Batch: GS081229-1

Run ID: GS081229-1A
QCBatchID: GS081229-1-1

Result Units: pCi/g
File Name:081979d06

Target Nuclide Lab QualifierResult +/- s TPU1 MDC

Prep Basis: As Received
Moisture(%): NA

Analysis ReqCode:  Low MDA

CASNO Requested
 MDC

ALS Paragon

Sb-124 U3.90.4 +/- 1.214683-10-4

Sb-125 U7.32.7 +/- 2.214234-35-6

Sc-46 U3.42-0.66 +/- 0.9813967-63-0

Th-227 U14.1-4.7 +/- 4.115623-47-9

Th-234 U4720 +/- 1415065-10-8

Tl-208 U2.982.40 +/- 0.9314913-50-9

U-235 U13.95.3 +/- 4.215117-96-1

Zn-65 U7.1-3.0 +/- 2.013982-39-3

Data Package ID: GSS0812153-1

Page 3 of 3Tuesday, January 27, 2009Date Printed:
LIMS Version:  6.237A

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TPU
.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

BDL - Below Detection Limit

G - Sample density differs by more than 15% of LCS density.

ALS Paragon
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

FANP.LIB

Final Aliquot: 1.62 g

Library: Count Time: 1000 minutes

Lab Name:

Client Name: Los Alamos National Laboratory SMO
ClientProject ID: Rock 09-476

Work Order Number: 0812153

Field ID: CAPU-09-1656

Lab ID: 0812153-1DUP

Date Analyzed: 31-Dec-08

Date Collected: 09-Dec-08

Sample Matrix: SOLID

Report Basis: As Received
Date Prepared: 29-Dec-08

Prep Batch: GS081229-1

Run ID: GS081229-1A
QCBatchID: GS081229-1-1

Result Units: pCi/g
File Name:081791d07

Target Nuclide Lab QualifierResult +/- s TPU1 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Ac-22814331-83-0 U18.34.0 +/- 5.5

Ag-110m14391-76-5 U4.30.4 +/- 1.2

Al-2614682-66-7 U4.11.0 +/- 1.2

Am-24114596-10-2 U16.77.7 +/- 5.1

Be-713966-02-4 U28.68.9 +/- 8.6

Bi-21214913-49-6 U4315 +/- 13

Bi-21414733-03-0 U,J13.59.0 +/- 3.4

Ce-13913982-30-4 U1.880.36 +/- 0.57

Ce-14414762-78-8 U12.24.5 +/- 3.7

Co-5614093-03-9 U6.51.3 +/- 1.9

Co-5713981-50-5 U1.660.11 +/- 0.50

Co-5813981-38-9 U3.220.69 +/- 0.96

Co-6010198-40-0 U3.7-0.9 +/- 1.1

Data Package ID: GSS0812153-1

Page 1 of 3Tuesday, January 27, 2009Date Printed:
LIMS Version:  6.237A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 10

Sample Duplicate Results

Prep SOP: PAI 739 Rev 9

FANP.LIB

Final Aliquot: 1.62 g

Library: Count Time: 1000 minutes

Lab Name:

Client Name: Los Alamos National Laboratory SMO
ClientProject ID: Rock 09-476

Work Order Number: 0812153

Field ID: CAPU-09-1656

Lab ID: 0812153-1DUP

Date Analyzed: 31-Dec-08

Date Collected: 09-Dec-08

Sample Matrix: SOLID

Report Basis: As Received
Date Prepared: 29-Dec-08

Prep Batch: GS081229-1

Run ID: GS081229-1A
QCBatchID: GS081229-1-1

Result Units: pCi/g
File Name:081791d07

Target Nuclide Lab QualifierResult +/- s TPU1 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO Requested
 MDC

ALS Paragon

Pa-234m15100-28-4 U520110 +/- 160

Pb-21215092-94-1 U7.31.8 +/- 2.2

Pb-21415067-28-4 U,J11.0-0.9 +/- 3.3

Ru-10613967-48-1 U37-1 +/- 11

Sb-12414683-10-4 W,TI3.35.3 +/- 1.1

Sb-12514234-35-6 U6.84.8 +/- 1.7

Sc-4613967-63-0 U3.5-1.5 +/- 1.0

Th-22715623-47-9 U22.0-2.2 +/- 6.6

Th-23415065-10-8 U805 +/- 24

Tl-20814913-50-9 U6.4-0.4 +/- 1.9

U-23515117-96-1 U21.90.9 +/- 6.6

Zn-6513982-39-3 U9.9-0.2 +/- 2.9

Data Package ID: GSS0812153-1

Page 3 of 3Tuesday, January 27, 2009Date Printed:
LIMS Version:  6.237A

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

LT - Result is less than Requested MDC, greater than sample specific MDC.

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

G - Sample density differs by more than 15% of LCS density.

ALS Paragon

D - DER is greater than Control Limit of  2.13
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